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PROBLEM TO BE SOLVED: To provide an antenna structure which is improved 
in antenna gain, maintaining directivity caused by a ground electrode. 
SOLUTION: A feed radiating electrode 5 and non-feed radiating electrode 
6 include an antenna portion 2 formed on a dielectric base body 4, and 
this antenna is to be installed on a board 3. A ground electrode 8 is 
formed on a surface of the board 3. An ungrounded portion 10 is formed 
for which the ground electrode 8 is not formed in an installed area Z of 
the antenna portion 2 in this ground electrode 8. The ground electrode 
at the bottom of dielectric substrate 4 of the antenna portion 2 is 



provided. A ungrounded portion, including larger area than the 
ungrounded portion 10, is formed to a position against the ungrounded 
portion 10 of the board 3 on this ground electrode. As a result of this, 
an antenna gain can be improved to a case with the ungrounded portion 
not being formed and a case that there is not the ungrounded portion, 
maintaining equivalent directivity. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] In the antenna structure of having the antenna section of 
which the radiation electrode which performs antenna actuation is formed 
in a dielectric base, and consists, and the substrate in which this 



antenna section is carried The grand electrode is formed in the 
substrate side in which the antenna section is carried. To the 
dielectric base of the antenna section The electric supply radiation 
electrode with which a signal is supplied from a signal source of supply 
as a radiation electrode, In response to the signal, the electric supply 
radiation electrode and the non-supplied electric power radiation 
electrode which makes the double resonance state are indirectly formed 
through this electric supply radiation electrode. These electric supply 
radiation electrode and a non-supplied electric power radiation 
electrode It accomplishes with the radiation electrode of lambda/4 type 
which has the electric length of -(2n~l) lambda / 4 (n is the natural 
number), respectively. The electric supply radiation electrode concerned 
and a non-supplied electric power radiation electrode The end section is 
electrically connected to the edge of the grand electrode of a substrate, 
respectively. The grand electrode of a substrate It has accomplished 
[ electrode / the electric supply radiation electrode of the antenna 
section, and / non-supplied electric power radiation ] with the 
configuration of functioning as an antenna. To the grand electrode of a 
substrate The grand omission section is formed in a part of field in 
which the antenna section is carried. That perimeter is surrounded with 
the grand electrode and, as for this grand omission section, a grand 
electrode is formed in an antenna section base. To the grand electrode 
at this base of the antenna section Antenna structure characterized by 
forming the grand omission section of the area more than the grand 
omission section of the substrate which contains all the grand omission 
sections of a substrate at the time of substrate mounting. 
[Claim 2] The grand omission section of a grand electrode is antenna 
structure according to claim 1 characterized by front faces of a 
substrate being consisted of by the through tube penetrated at the rear 
face. 

[Claim 3] Antenna structure according to claim 1 or 2 characterized by 
carrying the antenna section in the edge of a substrate. 
[Claim 4] A dielectric base is antenna structure according to claim 1, 2, 
or 3 characterized by being constituted by the charge of an admixture of 
resin and the ceramics. 

[Claim 5] The antenna section is the antenna structure of any one 
publication of claim 1 characterized by being produced using either the 
insert molding technique or the outsert shaping technique thru/or claim 
4. 

[Claim 6] Antenna structure of any one publication of claim 1 
characterized by constituting some dielectric bases [ at least ] with 



the ingredient with the melting point of 200 degrees C or less thru/or 
claim 5. 

[Claim 7] Antenna structure of any one publication of claim 1 
characterized by being constituted with the ingredient of a dielectric 
base in which a part of pars basilaris ossis occipitalis has elasticity 
at least thru/or claim 6. 

[Claim 8] The ingredient which has elasticity is antenna structure 
according to claim 7 characterized by being thermoplastic elastomer. 
[Claim 9] The transmitter characterized by establishing the antenna 
structure of any one publication of claim 1 thru/or claim 8. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitter 
equipped with the antenna structure and it which are built in the device 
equipped with communication facility, such as for example, a personal 
digital assistant device. 
[0002] 

[Background of the Invention] The antenna of a publication is shown to 
drawing 10 (a) by the plan at JP, 2000-196341, A, and the sectional view 
of the A-A part of the antenna is shown in drawing 10 (b) . This patch 
antenna 30 is the thing of lambda/2 type, has the dielectric plate 31, 
the patch 32 which performs antenna actuation, the feeder 33 which 
connects with this patch 32 and supplies a signal to patch 32, and a 
cope plate 34, and is constituted. That is, in the patch antenna 30, 
while patch 32 is formed in the front face of the dielectric plate 31, 
the feeder 33 is formed. Moreover, the cope plate 34 is formed in the 



rear face of the dielectric plate 31. Opening 35 is formed in the part 
to this cope plate 34 where electric field are large. The boundary 
length of the edge of this opening 35 is set up so that it may become 
one wave (1 lambda) of the resonance frequency of the patch antenna 30. 
[0003] Thus, by forming opening 35 in a cope plate 34, and making a cope 
plate 34 into right-and-left asymmetry, a common mode current occurs and, 
thereby, the indirectivity of the patch antenna 30 and broadband-ization 
can be attained. 
[0004] 

[Problem(s) to be Solved by the Invention] In a place, there is a demand 
of a miniaturization to transmitters, such as a personal digital 
assistant device equipped with communication facility, and the 
miniaturization has been required also of the antenna built in a 
transmitter in connection with this. However, it is very difficult so 
for it that the antenna of JP, 2000-196341, A can meet the demand of a 
miniaturization at satisfaction, with an antenna property maintained 
since it is an antenna of lambda/2 type to make an antenna miniaturize. 
[0005] Moreover, although there is a request of wanting to make 
directivity of the electric wave by the side of the front face of the 
dielectric plate 31 stronger than the directivity by the side of a rear 
face, since the antenna of JP, 2000-196341, A is an indirectional thing, 
even if it adopts the configuration of the antenna of the JP, 2000- 
196341, A, it cannot meet the directive request. 

[0006] This invention is accomplished in order to solve the above- 
mentioned technical problem, that purpose is good, and is easy to 
miniaturize, and antenna gain is to offer the transmitter equipped with 
the antenna structure and it which can moreover give the directivity 
that the directivity by the side of a front face is stronger than the 
directivity by the side of a rear face. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, this invention is taken as said The means for solving a 
technical problem with the configuration shown below. Namely, this 
invention is set in the antenna structure of having the antenna section 
of which the radiation electrode which performs antenna actuation is 
formed in a dielectric base, and consists, and the substrate in which 
this antenna section is carried. The grand electrode is formed in the 
substrate side in which the antenna section is carried. To the 
dielectric base of the antenna section The electric supply radiation 
electrode with which a signal is supplied from a signal source of supply 
as a radiation electrode, In response to the signal, the electric supply 



radiation electrode and the non-supplied electric power radiation 
electrode which makes the double resonance state are indirectly formed 
through this electric supply radiation electrode. These electric supply 
radiation electrode and a non-supplied electric power radiation 
electrode It accomplishes with the radiation electrode of lambda/4 type 
which has the electric length of -(2n-l) lambda / 4 (n is the natural 
number), respectively. The electric supply radiation electrode concerned 
and a non-supplied electric power radiation electrode The end section is 
electrically connected to the edge of the grand electrode of a substrate, 
respectively. The grand electrode of a substrate It has accomplished 
[ electrode / the electric supply radiation electrode of the antenna 
section, and / non-supplied electric power radiation ] with the 
configuration of functioning as an antenna. To the grand electrode of a 
substrate The grand omission section is formed in a part of field in 
which the antenna section is carried. That perimeter is surrounded with 
the grand electrode and, as for this grand omission section, a grand 
electrode is formed in an antenna section base. To the grand electrode 
at this base of the antenna section It is characterized by forming the 
grand omission section of the area more than the grand omission section 
of the substrate which contains all the grand omission sections of a 
substrate at the time of substrate mounting. 
[0008] 

[Embodiment of the Invention] Below, the example of an operation gestalt 
concerning this invention is explained based on a drawing. 
[0009] The antenna structure of the example of the 1st operation gestalt 
is typically shown in drawing 1 (a), and the typical exploded view of 
the antenna structure is shown in drawing 1 (b) . The antenna structure 1 
of this example of the 1st operation gestalt has the antenna section 2 
and the substrate 3 in which the antenna section 2 is carried, and is 
constituted. The antenna section 2 has the dielectric base 4, and the 
electric supply radiation electrode 5 and the non-supplied electric 
power radiation electrode 6 which is formed in this dielectric base 4 
and performs antenna actuation, and is constituted. 
[0010] The electric supply radiation electrode 5 is connected to the 
signal source of supply 7 currently formed in the substrate 3, and 
electric power is supplied to a signal from this signal source of supply 
7. There are the direct electric supply type thing and the capacity 
electric supply type thing by the difference in the electric supply 
method from the signal source of supply 7 in this electric supply 
radiation electrode 5. Although the electric supply radiation electrode 
5 of the direct electric supply type with which a signal is directly 



supplied to drawing 1 from the signal source-of-supply 7 side is 
illustrated, the electric supply radiation electrode 5 of the capacity 
electric supply type with which a signal is supplied through capacity 
from the signal source-of-supply 7 side as shown in drawing 2 , for 
example may be adopted. In addition, the sign 11 in drawing 1 and 
drawing 2 shows the electrode pad for electric supply currently formed 
in the substrate 3. Flow connection of this electrode pad 11 for 
electric supply is made at the signal source of supply 7 through the 
circuit pattern formed in the through hole (not shown) and the rear face 
of a substrate 3. Moreover, the sign 12 in drawing 2 shows the electric 
supply electrode for supplying electric power to the electric supply 
radiation electrode 5 through capacity in the signal from the signal 
source of supply 7. 

[0011] Contiguity arrangement of the non-supplied electric power 
radiation electrode 6 is carried out through the electric supply 
radiation electrode 5 and spacing. The electromagnetic coupling of the 
non-supplied electric power radiation electrode 6 concerned is carried 
out to the electric supply radiation electrode 5, it receives the signal 
from the signal source of supply 7 through the electric supply radiation 
electrode 5, and performs antenna actuation. 

[0012] In this example of the 1st operation gestalt, the electric supply 
radiation electrode 5 and the non-supplied electric power radiation 
electrode 6 are radiation electrodes of lambda/4 type which has the 
electric merit of -(2n-l) lambda / 4 (n is the natural number), 
respectively. Moreover, the element with various spacing between the 
electric supply radiation electrode 5 and the non-supplied electric 
power radiation electrode 6 etc. is suitably set up so that the electric 
supply radiation electrode 5 and the non-supplied electric power 
radiation electrode 6 can make the double resonance state. 
[0013] The dielectric base 4 is constituted by the dielectric material 
which has the suitable specific inductive capacity in consideration of 
antenna properties, such as resonance frequency of a setup of the 
electric supply radiation electrode 5 or the non-supplied electric power 
radiation electrode 6, and Q value, the miniaturization of the antenna 
section 2, etc. 

[0014] The grand electrode 8 avoids the electrode pad 11 for electric 
supply in the front face of a substrate 3, and is formed in it. On this 
grand electrode 8, the antenna section 2 which has the dielectric base 4 
and the electric supply radiation electrode 5 which were described above, 
and the non-supplied electric power radiation electrode 6 is carried 
using solder. In this example of the 1st operation gestalt, the electric 



supply radiation electrode 5 and the non-supplied electric power 
radiation electrode 6 are radiation electrodes of lambda/4 type, 
respectively, and each [ these ] radiation electrodes 5 and 6 are 
indirectly connected to the grand electrode 8 electrically through 
capacity directly [ that part ]. For this reason, with the antenna 
structure 1 of this example of the 1st operation gestalt, in case 
antenna actuation is performed, with the resonance current which flows 
to the electric supply radiation electrode 5 and the non-supplied 
electric power radiation electrode 6, the current of the reverse sense 
flows to the grand electrode 8. Thereby, the grand electrode 8 functions 
as an antenna with the electric supply radiation electrode 5 and the 
non-supplied electric power radiation electrode 6. In this example of 
the 1st operation gestalt, in order to use the grand electrode 8 
effectively, the antenna section 2 is carried in the corner (edge) of a 
substrate 3. 

[0015] It being the most characteristic in the antenna structure 1 of 
this example of the 1st operation gestalt is that the grand omission 
section 10 is formed in a part of field Z where the antenna section 2 is 
carried in the grand electrode 8 of a substrate 3. Moreover, the grand 
electrode (not shown) is prepared in the base (that is, field in contact 
with a substrate 3) of the dielectric base 4, and the grand omission 
section is formed also in the grand electrode of the base of this 
dielectric base 4. When the grand omission section of the grand 
electrode of this dielectric base 4 mounts the antenna section 2 in the 
setting field Z of a substrate 3, it is prepared in the location which 
counters the grand omission section 10 of the grand electrode 8 of a 
substrate 3, and it has a ten or more grand omission sections [ of a 
substrate 3 ] large area, and laps with all the fields of the grand 
omission section 10 of a substrate 3. 

[0016] The formation location of the grand omission section 10 in this 
example of the 1st operation gestalt is a location which becomes near 
the current maximum field S containing the part from which the current 
which flows the electric supply radiation electrode 5 and the non- 
supplied electric power radiation electrode 6 serves as max, and is the 
location where the perimeter is surrounded with the grand electrode 8. 
Moreover, as for this grand omission section 10, the boundary length of 
that edge is shorter [ the resonance frequency of the antenna section 
2 ] than one wave. 

[0017] Furthermore, the grand omission section 10 accomplishes with the 
shape of a square, and has side lOx which meet in the direction which 
carries out an abbreviation rectangular cross at side lOy which meets in 



the energization direction of the resonance current which flows the 
electric supply radiation electrode 5 and the non-supplied electric 
power radiation electrode 6, and this side lOy. By forming such the 
grand omission section 10, the grand electrode 8 will be shunted toward 
the 2-way of the direction in alignment with side lOx of the grand 
omission section 10, and the direction in alignment with side lOy, and 
the flowing current will energize it. 

[0018] The antenna structure 1 of this example of the 1st operation 
gestalt is constituted as mentioned above, this invention person is 
searching for the antenna property of the antenna structure 1 of this 
example of the 1st operation gestalt by experiment. Drawing 3 , drawing 
4 , and Table 1 express the experimental result. 

[0019] Drawing 3 is the graph which showed the related example of VSWR 
of the antenna structure 1, and a frequency acquired by experiment. The 
chain line B is the case where the width of face W of the grand omission 
section 10 is 5mm, and die-length L is 10mm, the dotted line A in this 
graph is the case where the grand omission section 10 is not formed in 
the grand electrode 8, and die-length L of a continuous line C is [ the 
width of face W of the grand omission section 10 is 10mm, and ] the case 
where it is 10mm. it is alike, respectively, and it is related and, as 
for Table 1, the antenna gain in each frequency of 810MHz, 885MHz, and 
960MHz of the case where the grand omission section 10 is not formed, 
the case where the width of face W of the grand omission section 10 is 
5mm, and die-length L is 10mm, and the case where the width of face W of 
the grand omission section 10 is 10mm, and die-length L is 10mm is shown 
in the grand electrode 8. In addition, the antenna gain in this table 1 
is the sum of the average gain of a horizontally polarized wave and the 
average gain of a vertically polarized wave in a z-x flat surface. 
[0020] 
[Table 1] 
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[0021] Moreover, drawing 4 is a graph which shows the directivity in the 
z-x flat surface centering on the antenna structure 1. The chain line a 
in a graph is the case where the grand omission section 10 is not formed 
in the grand electrode 8 as shown in drawing 5 (a). A continuous line b 



is the case where the grand omission section 10 of 10mm angle is formed 
in the grand electrode 8 as shown in drawing 5 (b) . Although the grand 
omission section 10 of the magnitude of W12 mmxLlOmm is formed in the 
grand electrode 8 as a dotted line c is shown in drawing 5 (c) , it is 
the grand omission section 10 from the edge of a substrate 3, and is the 
case (that is, a part of grand omission section 10 is opened wide) where 
a part of grand omission section 10 is not closed by the grand electrode 
8. In addition, in the experiment which asks for this directivity, a 
frequency is set to 810MHz and, in any case, is setting the maximum gain 
in a z-x flat surface to OdB. 

[0022] By forming the grand omission section 10 in the antenna section 
loading field Z of the grand electrode 8 like this example of the 1st 
operation gestalt shows that broadband-ization is attained compared with 
the case where the grand omission section 10 is not formed, the 
impedance matching the antenna section 2 and by the side of the signal 
source of supply 7 becomes good, and antenna gain is improving from 
drawing 3 and Table 1. In addition, the experimental result shown in 
this drawing 3 and Table 1 can be set to free space, this invention 
person — the near antenna structure 1 — a gland — the same experiment 
as the above is conducted also about the case where the body it can be 
considered that is a conductor is arranged. Also in this case, the 
effectiveness of the improvement in antenna gain by having the 
configuration of this example of the 1st operation gestalt is checked. 
[0023] Moreover, by forming the grand electrode 8 in the location which 
counters the electric supply radiation electrode 5 and the non-supplied 
electric power radiation electrode 6, as shown in the chain line a of 
drawing 4 , directivity by the side of the front face of a substrate 3 
can be made stronger than the directivity by the side of a rear face. In 
this example of the 1st operation gestalt, although the grand omission 
section 10 is formed in a part of antenna section loading field Z of the 
grand electrode 8, as shown in the continuous line b of drawing 4 , even 
if it forms the grand omission section 10, it turns out that the same 
directivity as the case where there is no grand omission section 10 can 
be given. Since the magnitude of the grand omission section 10 is small, 
even if this invention person forms the grand omission section 10 to the 
wavelength of an electric wave, he considers this phenomenon whether the 
same directivity as the case where there is no grand omission section 10 
is shown. 

[0024] On the other hand, the perimeter of the grand omission section 10 
is not surrounded with the grand electrode 8, and when the grand 
omission section 10 by which the part is opened wide is formed, as shown 



in the dotted line c of drawing 4 , the directivity by the side of the 
rear face of a substrate 3 is a little strong, this invention person 
thinks that this phenomenon is what is based on a reason as shown below. 
That is, with the configuration of this example of the 1st operation 
gestalt, since the grand electrode 8 is formed in the edge section of a 
substrate 3 over the perimeter even if it forms the grand omission 
section 10, a surroundings lump of the electric wave from the front-face 
side of a substrate 3 to a rear-face side can be decreased with the 
grand electrode 8 of that substrate edge section. On the other hand, 
since the grand electrode 8 is not formed in a part of edge section of a 
substrate 3 when a part of grand omission section 10 is opened wide, 
this invention person considers that does an electric wave turn to a 
rear-face side from the substrate edge section from which the grand 
electrode 8 has escaped, and it will make the radiant quantities of the 
electric wave by the side of a rear face increase. 

[0025] The above experimental results to this invention person checked 
that antenna gain could be improved rather than the case where the grand 
omission section 10 is not formed, maintaining the almost same 
directivity as the case where the grand omission section 10 is not 
formed by forming the grand omission section 10 in which the perimeter 
is surrounded with the grand electrode 8 by a part of antenna section 
loading field Z in the grand electrode 8, like this example of the 1st 
operation gestalt. 

[0026] Below, the example of the 2nd operation gestalt is explained. In 
addition, in explanation of this example of the 2nd operation gestalt, 
the same sign is given to the same component as the example of the 1st 
operation gestalt, and duplication explanation of that intersection is 
omitted. 

[0027] In this example of the 2nd operation gestalt, as shown in drawing 
6 , the grand omission section 10 is formed of the through tube 15 
penetrated at the rear face from the front face of a substrate 3. In 
addition, at drawing 6 , the antenna structure 1 is the posture which 
turned the rear face of a substrate 3 up, and where the antenna section 
2 and a substrate 3 are disassembled, it is shown. Moreover, in drawing 
6 , illustration of the electric supply radiation electrode 5 and the 
non-supplied electric power radiation electrode 6 is omitted. 
[0028] In this example of the 2nd operation gestalt, the attaching 
member 16 is formed in the pars basilaris ossis occipitalis of the 
dielectric base 4 of the antenna section 2. This attaching member 16 is 
for attaching the antenna section 2 in a substrate 3 using the through 
tube 15 of a substrate 3, has the leg 17 and the claw part 18 prepared 



at the tip of this leg 17, and is constituted. It is inserted in the 
through tube 15 whose leg 17 of this attaching member 16 is the grand 
omission section 10, and the antenna section 2 is fixed to a substrate 3 
because the claw part 18 at a tip stops at the rear face of a substrate 
3. 

[0029] Antenna gain can be raised rather than the case where the grand 
omission section 10 is not formed, a front-face side having the 
directivity which becomes strong rather than the rear-face side 
resulting from the grand electrode 8, as well as the example of the 1st 
operation gestalt when the grand omission section 10 is constituted by 
the through tube, as shown in this example of the 2nd operation gestalt. 
[0030] By the way, at the process of the solder mounting, when it mounts 
the antenna section 2 in a substrate 3 using solder, in order to fuse 
solder, the antenna section 2 and a substrate 3 are heated. For this 
reason, since the ingredient which can be equal to that heating needs to 
constitute the antenna section 2 and a substrate 3, the dielectric base 
4 of the antenna section 2 is constituted by the ingredient with the 
melting point higher than the melting point of solder. On the other hand, 
it is possible to attach the antenna section 2 in a substrate 3 in this 
example of the 2nd operation gestalt, without using solder. For this 
reason, since it is not necessary to heat more than the melting point of 
solder, the ingredient (for example, charge of an admixture of resin, 
such as polyethylene and polypropylene, and ceramic powder (filler)) 
which regulation of the melting point to the component of the dielectric 
base 4 is eased, for example, has the melting point of 200 degrees C or 
less can be adopted as a component of the dielectric base 4. 
[0031] In using resin as a component of the dielectric base 4, it 
becomes possible to produce the antenna section 2 by the insert molding 
technique or the outsert shaping technique, moreover, in producing the 
antenna section 2 by such shaping technique Since it becomes easy to 
produce the antenna section 2 of various configurations For example, the 
configuration which has the curved surface in a part of antenna section 
2 (dielectric base 4) as shown in drawing 7 , The configuration in which 
the taper flat surface which has an inclination to a substrate 3 as one 
of the fields of the dielectric base 4 is formed, It becomes easy to 
produce the antenna sections 2, such as a configuration by which the 
crevice (hollow section) is formed in some dielectric bases 4, and a 
configuration by which the through tube which meets in the direction 
which crosses in the expanding direction of the electric supply 
radiation electrode 5 or the non-supplied electric power radiation 
electrode 6 is formed in the dielectric base 4. 



[0032] Furthermore, it also becomes easy to form the antenna section 2 
as shown in the sectional view of drawing 8 . The electric supply 
radiation electrode 5 is a capacity electric supply type thing, and, as 
for this antenna section 2, end partial 5alpha of the electric supply 
radiation electrode 5 is formed in the interior of the dielectric base 4 
in this antenna section 2. Electric supply radiation electrode edge 
5alpha of this dielectric base 4 interior carries out opposite 
arrangement, and forms capacity between the electrode pads 11 for 
electric supply concerned at the electrode pad 11 for electric supply 
formed in the front face of a substrate 3. Electric power is supplied to 
the signal from the signal source of supply 7 by the electric supply 
radiation electrode 5 through the capacity between the electrode pad 11 
for electric supply, and electric supply radiation electrode edge 5alpha. 
[0033] Since the electric supply radiation electrode edge 5alpha and 
dielectric base partial 4alpha put with the electrode pad 11 for 
electric supply are arranged to the field which is the dielectric base 4 
and which is a part very much and does not have big effect on antenna 
properties, such as resonance frequency, the dielectric base partial 
4alpha concerned may be constituted by different dielectric material 
from other parts of the dielectric base 4. For example, since it is 
possible to make good adjustment with the electric supply radiation 
electrode 5 the signal source-of-supply 7 side by setting up suitably 
the capacity between electric supply radiation electrode edge 5alpha and 
the electrode pad 11 for electric supply, as for dielectric base partial 
4alpha, it is desirable to have specific inductive capacity for the 
capacity between electric supply radiation electrode edge 5alpha and the 
electrode pad 11 for electric supply to turn into capacity which can 
acquire good adjustment. When the suitable specific inductive capacity 
for the adjustment differs from suitable specific inductive capacity to 
an antenna property with the configuration of drawing 8 , a dielectric 
material with the suitable specific inductive capacity for adjustment 
constitutes dielectric base partial 4alpha, and other parts of the 
dielectric base 4 are easy to constitute with another dielectric 
material with the suitable specific inductive capacity for an antenna 
property. In consideration of an antenna property or a miniaturization, 
the ceramics with high specific inductive capacity etc. may constitute 
most dielectric bases 4, and, specifically, resin (resin with the 
melting point of 200 degrees C or less is sufficient) with the specific 
inductive capacity in consideration of adjustment may constitute 
dielectric base partial 4alpha. In addition, of course, dielectric base 
partial 4alpha may be constituted by the same dielectric material as 



other parts of the dielectric base 4. 

[0034] Moreover, for example, the pars basilaris ossis occipitalis of 
the dielectric base 4 may be formed with the ingredient with elasticity. 
Thermoplastic elastomer can be mentioned as an example of an ingredient 
with the elasticity. Thus, it becomes easy by constituting the pars 
basilaris ossis occipitalis of the dielectric base 4 with a spring 
material to cross the base of the dielectric base 4 to the whole surface 
mostly, and to make it stick to a substrate 3. By sticking the whole 
base surface of the dielectric base 4 to a substrate 3 such, it can 
prevent that spacing between the electric supply radiation electrode 5, 
the non-supplied electric power radiation electrode 6, and the grand 
electrode 8 varies for every product. Thereby, dispersion in an antenna 
property can be controlled and the dependability of the engine 
performance of the antenna structure 1 can be raised. 
[0035] Moreover, since dispersion for every product of spacing between 
the electric supply radiation electrode 5 and the electrode pad 11 for 
electric supply can be suppressed when the electric supply radiation 
electrode 5 is a capacity electric supply type, dispersion in the 
adjustment condition the electric supply radiation electrode 5 and by 
the side of the signal source of supply 7 can be controlled. Furthermore, 
when adopting a configuration as shown in drawing 8 , it is not all of 
the partes basilaris ossis occipitalis of the dielectric base 4, and a 
spring material may constitute only the pars-basilaris-ossis-occipitalis 
part of dielectric base partial 4alpha. Also in this case, dispersion in 
the adjustment condition the electric supply radiation electrode 5 which 
was described above, and by the side of the signal source of supply 7 
can be controlled. 

[0036] Below, the example of the 3rd operation gestalt is explained. 
This example of the 3rd operation gestalt is related with a transmitter. 
Any one of the antenna structures shown in the 1st and 2nd example of an 
operation gestalt is prepared in the transmitter of this example of the 
3rd operation gestalt. There are various configurations among the other 
transmitter configurations, and the proper configuration is adopted out 
of it. Here, the explanation is omitted. Moreover, since it mentioned 
above also about the antenna structure shown in each 1st and 2nd example 
of an operation gestalt, the explanation is also omitted. 
[0037] in addition, this invention — the 1- it is not limited to the 
configuration of each 3rd example of an operation gestalt, and the 
gestalt of various operations can also be taken. For example, you may be 
the 1st - the abbreviation configuration for L characters although the 
grand omission section 10 was a square-like in each 3rd example of an 



operation gestalt, as especially the configuration of the grand omission 
section 10 had the shape of a triangle as not limited and shown in 
drawing 9 (a) and shown in drawing 9 (b). However, as for the grand 
omission section 10, it is desirable to have side lOy which meets in the 
energization direction of the current of the electric supply radiation 
electrode 5 or the non-supplied electric power radiation electrode 6. 
[0038] Furthermore, although the formation location of the grand 
omission section 10 showed the example which it is near the current 
maximum field S of the electric supply radiation electrode 5 and the 
non-supplied electric power radiation electrode 6, the formation 
location of the grand omission section 10 will not be especially limited, 
if it is the location where it is located in the antenna section loading 
field Z, and the perimeter is surrounded with the grand electrode 8. In 
addition, a part of grand omission section 10 may overflow the antenna 
section loading field Z outside. 

[0039] Furthermore, although each above-mentioned example of an 
operation gestalt showed the example which attaches the antenna section 
2 in a substrate 3 using solder or an attaching member 16, the technique 
to which the antenna section 2 should cling is not limited, and may 
attach the antenna section 2 in a substrate 3 by the caulking, for 
example, may attach the antenna section 2 in a substrate 3 using 
adhesives. 

[0040] Furthermore, the electrode disposition location to each pattern 
configuration and substrate mounting position of the electric supply 
radiation electrode 5 and the non-supplied electric power radiation 
electrode 6 is not limited to examples, such as drawing 1 , and can take 
other configurations, such as for example, a MIANDA configuration, as a 
configuration of the electric supply radiation electrode 5 and the non- 
supplied electric power radiation electrode 6. Furthermore, the number 
of formation of the electric supply radiation electrode 5 and the non- 
supplied electric power radiation electrode 6 is not limited at a time 
to one piece, and two or more electric supply radiation electrodes 5 and 
non-supplied electric power radiation electrodes 6 may be formed, 
respectively. In addition, the electric supply radiation electrode 5 and 
the non-supplied electric power radiation electrode 6 do not need to be 
the same numbers. Although the electric supply radiation electrode 5 and 
the non-supplied electric power radiation electrode 6 were formed in the 
external surface of the dielectric base 4, they are good further again 
also as a configuration in which both the electric supply radiation 
electrode 5, and non-supplied electric power radiation both [ one side 
or ] 6 are formed in the interior of the dielectric base 4. 



[0041] 

[Effect of the Invention] According to this invention, the grand 
omission section is formed in a part of antenna section loading field at 
the grand electrode of a substrate, and, as for this grand omission 
section, that perimeter is surrounded by the grand electrode. Moreover, 
the grand electrode was formed in the antenna section base, and it 
considered as the configuration by which the grand omission section 
which has the area more than the grand omission section of a substrate 
in the location which counters the grand omission section of a substrate 
when the antenna section is mounted in a substrate is formed in the 
grand electrode at this base of the antenna section. 
[0042] Antenna gain can be raised in this invention, with the 
directivity maintained which originated in the grand electrode by 
forming a grand electrode in the location which counters an electric 
supply radiation electrode and a non-supplied electric power radiation 
electrode, and forming the grand omission section in a part of this 
grand electrode. 

[0043] By the way, JP, 2000-196341, A is made to counter a patch (for it 
to correspond to a radiation electrode), a cope plate (grand electrode) 
is formed in it, and the configuration in which opening is formed is 
shown in a part of this cope plate. However, to the antenna structure of 
this invention being the antenna of lambda/4 type, the patch antenna is 
an antenna of lambda/2 type, and basic configurations differ. 
[0044] Moreover, to this invention being the configuration of aiming at 
improvement in antenna gain, with the directivity resulting from a grand 
electrode maintained, the configuration of antenna structure given in 
JP, 2000-196341, A is invented in order to obtain indirectivity. For this 
reason, with the patch antenna given in JP, 2000-196341, A, in order to 
obtain indirectivity, the configuration with the edge boundary length of 
opening equal to about one wave of the resonance frequency of a patch 
antenna is shown. On the other hand, in this invention, the grand 
omission section can acquire at least about 0. 1 waves of target 
effectiveness (that is, effectiveness which can raise antenna gain, 
having the directivity resulting from a grand electrode), even if that 
boundary length is smaller than one wave of the resonance frequency of 
the antenna section. 

[0045] Moreover, with the configuration of a patch antenna given in 
JP, 2000-196341, A, although the formation location of opening will be 
limited in order to obtain indirectivity, compared with that patch 
antenna, this invention of the degree of freedom of the formation 
location of the grand omission section is high, and can raise the degree 



of freedom of a design. Furthermore, a patch antenna given in JP, 2000- 
196341, A is an antenna of lambda/2 type, and needs the feeder for 
supplying power for a patch. For this reason, the configuration of a 
patch is limited and the degree of freedom of the configuration of a 
patch is low. On the other hand, the antenna structure of this invention 
is the thing of lambda/4 type, and the degree of freedom of the 
configuration of a radiation electrode is high. 

[0046] Furthermore, since the antenna structure of this invention is the 
thing of lambda/4 type, compared with the antenna of lambda/2 type, an 
antenna property can be miniaturized in the magnitude of one half extent 
in the almost same condition. Furthermore, the antenna structure of this 
invention can attain the further miniaturization, as a result of it 
becoming easy to attain broadband-ization, since the double resonance 
state is made with an electric supply radiation electrode and a non- 
supplied electric power radiation electrode. 

[0047] Furthermore, with the configuration of this invention, when the 
antenna section is mounted in the circuit board and it constitutes 
antenna structure for example, even if it carries the antenna section in 
the corner of the circuit board, target effectiveness can be acquired. 
For this reason, the degree-of-freedom fall of the arrangement location 
of the components which constitute a circuit can be prevented by 
carrying the antenna section in the corner of the circuit board. 
[0048] Antenna gain can be raised giving the directivity resulting from 
a grand electrode like the above, even if the grand omission section of 
the grand electrode of a substrate was one of those which are 
constituted by the through tube. 

[0049] Moreover, the configuration which carries the antenna section in 
a substrate, without using solder is employable using the through tube. 
In this case, for example, some dielectric bases [ at least ] become 
possible [ constituting with an ingredient with the melting point of 200 
degrees C or less ]. Since a thing selectable as an ingredient which 
constitutes a dielectric base increases by this, the degree of freedom 
of a design can be raised. 

[0050] Furthermore, if a dielectric base is one of those which are 
constituted by the charge of an admixture of resin and the ceramics, it 
becomes easy by changing the mixed rate of the ceramics to obtain a 
dielectric base with the specific inductive capacity to demand. 
[0051] Furthermore, if the antenna section is one of those which were 
produced using either the insert molding technique or the outsert 
shaping technique, the antenna section of various configurations is 
producible. The antenna section can be arranged at the edge of the 



circuit board by considering as the configuration where it doubled the 
configuration of the antenna section with the configuration of the case 
edge when the case of the transmitter with which antenna structure is 
built in was the configuration which a taper is attached to an edge and 
is thin, from this, for example, without being barred by the thinness of 
a case edge. 

[0052] Furthermore, if a part of pars basilaris ossis occipitalis is one 
of those which are constituted with the ingredient (for example, 
thermoplastic elastomer) with elasticity of a dielectric base at least, 
a dielectric base can be stuck to a substrate and the antenna section 
can be carried in a substrate. Thereby, when the grand electrode is 
formed in the antenna section loading field of a substrate, the problem 
that spacing between the grand electrode, and the electric supply 
radiation electrode of the antenna section and a non-supplied electric 
power radiation electrode varies for every product can be controlled, 
and the small antenna structure of dispersion in an antenna property can 
be offered. 

[0053] The transmitter which contained the antenna structure of this 
invention can attain a miniaturization with the miniaturization of 
antenna structure, and can raise the dependability of an antenna 
property. Moreover, antenna structure can lessen aggravation of 
transmission and reception of an electric wave, even if the body it can 
be considered that is a gland approaches the rear-face side of antenna 
structure, since it has directivity stronger against a front-face side 
than a rear-face side. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the antenna structure of the 
example of the 1st operation gestalt. 

[Drawing 2] It is a model Fig. for explaining the electric supply method 
of an electric supply radiation electrode. 

[Drawing 3] It is the graph of the VSWR property for explaining the 
effectiveness of the grand omission section. 

[Drawing 4] Furthermore, it is a directive graph for explaining the 
effectiveness of the grand omission section. 

[Drawing 5] It is a model Fig. for explaining the difference which is 
three examples of the antenna structure by which directivity is shown in 
drawing 4 . 

[Drawing 6] It is drawing for explaining the example of the 2nd 
operation gestalt. 

[Drawing 7] It is the model Fig. showing the example of a configuration 
of the dielectric base which can be taken when the example of the 2nd 
operation gestalt is adopted. 

[Drawing 8] It is the model Fig. having shown the example of 1 gestalt 
at the time of forming the end section of a capacity electric supply 
type electric supply radiation electrode in the interior of a dielectric 
base. 

[Drawing 9] It is the model Fig. showing the example of a configuration 
of others of the grand omission section. 

[Drawing 10] It is drawing showing one of the patch antennas of a 
publication in JP, 2000-196341, A. 
[Description of Notations] 

1 Antenna Structure 

2 Antenna Section 

3 Substrate 

4 Dielectric Base 

5 Electric Supply Radiation Electrode 

6 Non-Supplied Electric Power Radiation Electrode 
8 Grand Electrode 

10 Grand Omission Section 
15 Through Tube 
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[0027] zcrM2miffimm~ci±, meiz^ztiz 

^£*rC^&. H6T"ti;. il&mBcl^tl 5 i: 

[00 28] C«m2^Jt^®MT1i, ryx-^gP2« 

is«#:a#;4 cmmum o # ttffliw 1 6 ^isft ^ 
tw-cj) o . psp i 7 h . ^copgp i 7 a^mztm^ 

teflliM "l> - i: T\ T y^ri-U 2 3 tH5£$ ft 

[0029] c\c7M2mmmmmi l z^Lfzx a ^5 

[0030] kz*>T?^m%mmL-zT>Ti~&2& 
m*mm~t& tz^zry^m 2 a ± umu 3 mnf&z 

offltj; t)m$Z^fi&„ ZtlizftLX. Z^M2mW. 

wmmxn, ^m^m^zTyri-m^ %mn.3 izjssl 

iztt^hm&cmmimm^tix , mtif. 2oo°ciii 
T$m & zw^wm ( Mi«\ *° u xf y >-^° u td 

«S ) £f^lt#:*#:4 ?)ff 1 t X SUH-r 5 - f: # 
[0 0 3 1 ] f«m#:*#:4«1iBgWf|t LTltfflit2:fiJffl 
*7 f- tf - h =fc 0 fl^M^" t^l,. 



Sit. ^oJ;5^ffy^&tJ;DTy^@P2£fff^r 
i>i§^tc(i, s^^4^ry^-^gP2^fiHS-f-| J -h 
^W^h^^^T'. H7 itZTrct i a^ryft 

S52 (i^m#a*4 ) ^^M^tLti^M 

*K f^#c*#:4«H« — ->t LXmU3{znLX\m 
^Sof-^ ^M^JFM $ ixX v 15 7&K^> , fSttft** 

itm 4 « 4*&«feltm« 5 ^iE&Mfe#ftt« 6 CO 

w\m b^ryj-fm 2 ^il§< . 

[0 03 2] HsoifHEI^-rJ; ^x7>-f 

mfrafr4«F^spt;ffMstiTv^ 0 i^m#;a#;4 
^^o^mffii^mffis^ 5«fi ii3 emmizm&z 
tifz^mmnm^ k 1 1 t»f*negLTais^mfflm 

[0033] ^o^msitms^g? 5 a traiSA 
mm,w.MW4cr)?:<-mftxfoh l. ^gjs^'Srt' 

T ^ 5 ; ^ A> . E§fSf^fl:#cS#c^7>4 a (i:fS«#cS#; 
K 1 1 IS^*£3fflfffc:t£5rr& - i: t J: "9 . m^fft*& 

mxfc h<7)X\ mmwrnifcrnfi 4 « « . i&m&iMss 

bmmtw ms^mf&xn. ^em^zimmttm 
wmw. r y^-rm'mznLxm^mtmmm bm%& 
s^wt ii«#cs#a57>4 « izmtimwKcjmwm 

(ftHJl ( 2 0 0°ClilToBl*^ft-ofifflgT't i^) t;J; 

[0034] tfz, mta. !im#ca#c4» J egp«tt 
^mmrn^zi: mm^tixv^xh &w ^cown^n 
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[0035] t fz , mwkmmM 5 
rHi«r H iPg«ffin n ptt^H'^^s £Wi & -1 1 w~c% h co 

X, fetMtl 5 t ft^fft*&i!i 7 IPJJ t cogi^KStoff 
^o^&JflSd-rscifcj&ST^-S.,, £^ty H8t^fl 

4 OJESPO^gPT"}^ < . f^#c«#:gP*4 a OfigPSP 

t . ±IB L J: 3 %l£Hmif «« 5 ft^ffil&ilg 7 f ij t 

[0036] htc, msmmBMimmmTz. » zco 
m 3 mmmmMi±mmmizm-f& *> o-c& s . ;wi3 

&. ^timi-commmmmzim^^mm^hKi , <e« 

HB(i*w&-r'& . a^. mi tm2cD%-mmBm,Mt / z^L 
fzT>^i~mmzmLxh. mi&Ltz^x\ zrcompxt 

[0037]^. ; ^HHtisg 1 3 co&mmmw, 
mcommzmm^tii, t> coxt,±%< . m^^mmmm 

§p 1 0 c?)mmmi / zmMzn& t o-m^K , #1 

Ui9 (b) l,z^ctXo^L^5m.Th^XhX 

i\ 3t3t\ ?"7ym#§Pi oi±, ^mmitms 5 
*&mRttmfi& 6 tfomsEtfOsHm^rrfii 3 3a 1 0 y & ^rr 
&.ri:#*if& uy 

[0038] §£>ty ^y ksssji oco&miM 
say^mx'hhm^h-rzffi , ^y FSc^SPi omz 

sp^t y-r-^SPiWi«z *^^^(i^m lt t 

[0039] $ ^ty ±ia^-»wjMTii. ^e^k 
otftuwi 6£fflivt, ryT-^-sP2 ^*K3tixo 

tw«%-<y mm, ^Lebtiory^ 

gP2^*S3tK0#(tTt iv^t. ffi#M^fiJ 



[0040] § $>iz^ mmmmm 5 tm^wkmmm 

if 5 ^ i Tfm^wkmmm e mm 1 1 x , m t 

iitt 1 mf-)\,zw<&^ tih i> (dtukc < , fe«^iffl:s 
5 i: M&mmtm 6 (± . -s-^-f mmm tx^x 
v ^ 5r ts , *^«sifms 5 1 *E*&mKif«s 6 1± mmx 

m#:S#:4«^gPt?fM$ixTV^1fji!ci: UtiH. 
[0041] 

*%M$i-u ^<7)^ y Kft§gP(i^^MI*^'7y h 
mStHttlTU^> 0 Tyr-^gP-SH^tii^'^y 

KASi^jS^ix. i «Ty-f^gpfiffi^"5> y Kfl:s 
ttt. ryT-^gp^ast^L^mtBMo^^y p 
ft gp t *r f^J-r ^> fig t . Mo ^" ^ y h ik # gPiil±o 

[0042] ^mKiMs^n^mMf 

>- k mSo-gp^ \,z V 7 y K tk # SP Jg^-T l>^J;l:j; 
•jT> ^ 7 y h Wfist^iBH L f g t^tt $■ lift L ^ i i 

T-\ Tyr-^fiJf#^f*I±$'ii:-g> & . 

[0043] t m2000-196341^-&fg^«. 

mm) mm^ti, z^mm.^—mmzmumm^fi 
xv>hm$Lt>>^tixv^ , LfrLfttfit)^ ^mwcor 

A / 4 ^ >f roryfttl, S ot;M t 
t, f«A" 7 f7yftiiA/2 ^-{7 o «7yTtt$) 

[0044] ttz, *$tmn, y^yvnmizumLtz 
mm¥££mmLfz££x\ ry^mnm±^m^mf& 

y^i-mmcommim%m&% s x. m $ tifz 

^t'fcl). I**, mi2000-196341-f-&fg^lBtfe 
OA". y f7yfttll ilfH^t4&t#l>^:tol^ P3PO 

Ti±, ^"t7 y Kft#gP(±^oSHS^'TyT-^gPoft« 

mmkco 1 i^s i 0 1) < t t> ( m?j$, o . 1 ^ 

Lfcfg^'ffi^S^oo, Ty7~^fim£r6]±£^:!>^ 
[0045] #lfl2000-196341-f-&|g^fattW\° 
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Bf&limtfm^tiXLtdfjK z commit. ^<nn-y 
fryftwt^i. t , y K^ssp^ffMfig^s 
Mi ft < , ffcff-co g 5 - t S . § & 

A/ 2 ?>f T(7)T y^Xfo 0. ; "Wf-fcr^J 

#*RBS § iy ^° >/ ^-cowmen i AJgAJffi^ i> c?3TS> h . 

So 

[0 04 6] Sfety icO^0B£75ryT-^Sjt(±A/4 

[0047] §^ty mm, m8mfcizT>Ti-&$: 
mmLTTy-ri-mmzmdt^&t^z.. zcnwmm 
mxii, m^mucnnmzry^uimmhxh, s 

-6, 

[0048] s«co^ y vrnMoy? y KSc^SH^m 

iz . ?'?y ¥ mm tzmm l »it s- t 1 t- . 

[0049] s/y ^^mmmmmLx . ^m&m^ 
^zTy^i-m?tMMizmm-thm^w.m-thc\ttf 

2 o o°cKT^Ii*^#^#fi^j; DflteS 
@ SJffi & ft* h Z\ t § 5 „ 

[0 0 5 0] § fety M»«H7 57^ 

[0051] £ A>ty ry^r-^gp^M y^— hj^ff^s 

#aS3*ifci><7>££>-3T{i. W^^^Tyr-^SPS- 
ftltl.it^'t'iS. icoit^t, 7>f 

iz£~?x, w.\¥nkmcm%izmft>tLir{z. ry^^-m 



[00 52] § ^ty it»(?)^< i; tJESPco— 
t± "9i«fR§fLT^S tfiOt&oTti, I^mfrSfr^S 

Kt^s-ttTTyT-^sp^sMtiia-rs 

5„ ratj;^ mm)Ty^i-mmmm.mz 

7=7 y vmmw^fix x^h*%^z\±, y v 

mmt, r y^m^mmm^m^wtmmk t 
^m^mmtimshmzii ^ < t v ^ ras^ wso-r s <r 

[00 53] zammiTy^i-mm.ttvmLtzmmn 
(±, ry-r-MSit^Mi'ft.tff o T/j^-fb&ia-& - 1 !&* 
nsu ryT-^fttoflffltt^ft*^- 

TyT-fSitttKMfijj; "ohmmimzm. 
v^m^i^m-otiMz , ry-f^^jtoaffifWy^''^ y 

[ m i ] m i nsfi^ss^icor yx^ffije^iKHj-r a 3t*6 
[H2] ^m^mso^m^^i^j-rs^*^^^ 

[ H 3 ] ^ 5 y F ik § SB co $iJ* £ m -1) Jt * « v s w 

[04] s^ty ^"^yKfts^o^^iMBj-ri.^* 

[05] H4^^tt^SixTV^ryT-^ffiigc0 3 

[ a 6 ] m 2 liinpj £ ijjHj-r § ^*co0t* i) . 
[ 0 7 ] m 2 ^tm^j * l fc^ci o # § mm 

[08] ^s^m^^ycoi&m^itmffi^-iffiai^ifm 

#;K#ccortSPt:fFM t ^*i^co-ff^^j^^ t^^E'r^ 
0T'*^> O 

[09 ] ^"5-y FKSgPcO^cOffficO^M^^-r^^ 

0T" i fe£„ 

[010] #P32000-196341^fgtlBffiWN°'y -fTy 

t-^o — y^itdrmxfoh a 

1 Ty t'^WJh 

2 ryx-^SP 

3 a« 

4 mm^» 

6 is^mKiMffi 
8 ^ypti 
io ^yb'Btiai 

1 5 MiI?L 
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